Serial No.: 09/996,938 

REMARKS 

Claims 1-6 are pending and stand ready for further action on 
the merits. Claims 4 and 5 have been withdrawn from consideration 
as being drawn to non-elected subject matter. 

Support for the amendment to claim 1 can be found in the 
specification at page 7, line 26 to page 10, line 12. New claim 6 
finds support at page 9, lines 22-23 of the specification. No new 
matter has been added by way of the above - amendment . 

The following sections correspond to the sections of the 
outstanding Office Action. 

Restriction 

The Examiner has imposed a Restriction Requirement under 35 
U.S.C. §121 and has separated the claims into the following two 
groups : 

I. Claims 1-3, drawn to a resin composition, classified in 
class 430, subclass 285.1. 

II. Claims 4-5, drawn to a printed wiring board and a cured 
resin, classified in class 428, subclass 209. 

Applicants confirm the election of Group I consisting of 
claims 1-3, drawn to a resin composition, with traverse. 

Applicants traverse the Restriction Requirement for the 
following reasons. 
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Serial No.: 09/996,938 
According to MPEP §803, if the search and examination of an 
entire application can be made without a serious burden, the 
Examiner must examine it on the merits, even though it includes 
claims to independent or distinct inventions. As evidence of the 
burden, the Examiner cites a single class/subclass to be searched 
for each of Groups I and II. Applicants respectfully submit that 
the search of one additional subclass does not amount to an undue 
burden placed upon the Examiner to examine all of claims 1-5. As 
such, Applicants respectfully request the Examiner rejoins claims 
4-5 with elected claims 1-3. 

In the event that the Examiner maintains the position that 
there is an undue burden to search both Groups I and II, 
Applicants respectfully request that the Examiner rejoins claim 5 
with elected claims 1-3. Applicants note that the Examiner has 
restricted out claim 5, drawn to a cured form of the curable 
resin of claim 1. The Examiner asserts that claim 5 should be 
restricted from claim 1, since the subject matter of these claims 
are in the intermediate- final product relationship. Furthermore, 
the Examiner asserts that these claims are restrictable, since 
"the intermediate product is deemed to be useful as liquid 
crystal device or solar cell." Applicants respectfully submit 
that this logic is relevant to the relationship between the 
subject matter of claims 1-3 and the subject matter of claim 4 
but not as between the subject matter of claims 1-3 and the 
subject matter of claim 5. In other words, the Examiner appears 
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to be asserting that the cured resin of claim 5 would not be 
useful in a liquid crystal device or solar cell. There is no 
reason of record why the cured resin of claim 5 could not be used 
in a liquid crystal device or solar cell. As such, Applicants 
respectfully request rejoinder of claim 5 with claims 1-3. 



Informalities in the Specification 

In response to the Examiner's objection to the 
specification, Applicants have removed the typographical errors 
from page 8, line 6 and page 9, line 4. As such, withdrawal of 
the objection is respectfully requested. 



Issues Under 35 U.S.C. S112. second paragraph 

Claims 1-3 are rejected under 35 U.S.C. §112, second 
paragraph for being indefinite. Applicants respectfully traverse 
the rejection. 

The Examiner states: 

Component (B) is "alkylene oxide-modified product of at 
least one acrylate selected from (meth) acrylates or 
oligomers thereof" . This (B) is not defined by 
applicants. Applicants on page 2 refer to ethylene 
oxide modified trimethylolpropane triacrylate form JP 
10-161306A. There is no disclosure in the 

specification as to what these compounds are. Starting 
on the bottom of page 7, applicants disclose "an 
explanation" of (B) which lists a series of 

(meth) acrylates then on page 10 discloses these 
compounds are used as raw material for the (B) . (B) 
"can be obtained by treating any of the aforementioned 

(meth) acrylates or oligomers thereof with an alkylene 
oxide. This is "can" does not limit (B) . The 
"alkylene oxide-modified product of at least one 
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acrylate selected from (meth) acrylates or oligomers 
thereof" is a product by process kind of language or is 
it a reference to the structure that would be present 
that represents the final product of such a 
modification. The examiner is unclear if a compound 
like tetrabromobisphenol A diethoxy diacrylate compound 
count as an "alkylene oxide-modified product of at 
least one acrylate selected from (meth) acrylates or 
oligomers thereof" because of the presence of diethoxy 
groups? Such a compound is "modified" but is not 
obtained by reacting an acrylate with an alkylene 
oxide. However, there is a modification from a 
tetrabromobisphenol A diacrylate compound. Thus, the 
terminology used by applicants is too vague to allow 
the examiner to determine if such compounds as ethylene 
glycol di (meth) acrylate which has the same structure 
if made from ethylene oxide or ethylene glycol. The 
structure is the same. 



Applicants respectfully submit that the above -amendment to 
the specification clarifies the extent of component (B) . Also, 
it is clear from the amendment to claim 1 that the compounds of 
component (B) must include an "OCH 2 CH 2 " (ethylene oxide) or an 
"OCH 2 CH 2 CH 2 " (propylene oxide) moiety. 

As noted in the Examiner's statement repeated above, the 
Examiner indicates that there is a description of compounds 
encompassed by the inventive component (B) in JP 10-161306A 
(hereinafter JP '306). In response, Applicants enclose herewith 
a copy of page 3 of JP '3 06 which recites the chemical formula of 
an ethylene oxide -modified trimethylolpropane triacrylate. This 
formula is now described herein for the Examiner's convenience. 
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chT-^o C H 2 C H 2 trO C - C H = C H; 

C H, CH Z - C - C H 2 -eO CH 2 C HjhpO C - CH = CH : 

\ 0 

CHHOCHjCH 2 >rOC-CH = CH: 

II 
0 

Wherein L, M and N are respectively 0 or a positive number. 

Applicants respectfully submit that the aforementioned 
description of JP ( 306, allows one to understand the chemical 
formula for the ethylene oxide-modified trimethylolpropane 
triacrylate. In light of this disclosure, Applicants believe 
that other compounds coming within the purview of inventive 
component (B) can be readily understood as they are compounds of 
the same kind. 

Furthermore, the specific compounds used as inventive 
component (B) in the examples are described on page 15 of the 
specification; and are Bl (Aronix M-360) , B2 (Aronix M-350) and 
B3 (Aronix M-320X) . Each of the Aronix compounds are available 
from Toagosei Chemical Industry Co., Ltd. The enclosed catalog of 
Toagosei Chemical Industry Co. , Ltd. relating to Aronix (Attached 
document 1) describes on page 5 the chemical formulas and names 
of Aronix M-360, 350 and 320 used in the Examples. 

Aronix M-360 and Aronix M-350 are both ethylene oxide- 
modified trimethylolpropane triacrylates and the two differ from 
each other only in the number of repeating unit n. The number of 
modification (or number of addition) is calculated as 3 X n. 
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Aronix M-32 0 is propylene oxide-modified trimethylolpropane 
triacrylate . 

Based on the foregoing explanation and the above - amendment , 
Applicants respectfully submit that the scope of "component (B) " 
in claim 2 is clarified to the extent required by 35 U.S.C. §112, 
second paragraph. As such, withdrawal of the rejection is 
respectfully requested. 

Watanabe. U.S. 5.721.076 and Grant et al . (G ran t an d H ac kh/ S 

Chemical Dictionary. 5th Edition, page 24. 1987) 

Claims 1-3 are rejected under 35 U.S.C. §103 (a) as being 
unpatentable over Watanabe as evidenced by Grant et al . 
Applicants respectfully traverse the rejection. 

Advantages of the Present Invention 

The present invention relates to a photo- or heat-curable 
resin composition suitable for insulating a printed wiring board 
and to a multi- layer printed wiring board and to a mult i- layer 
printed wiring board containing an insulating resin layer formed 
from said photo- or heat-curable resin composition. The 
inventive photo- or heat-curable resin composition comprises 10- 
100 parts by weight of component (B) which is at least one 
acrylate selected from (meth) acrylates or oligomers thereof, 
wherein said at least one acrylate is modified with ethylene 
oxide or propylene oxide. Applicants respectfully submit that 
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the insertion of the ethylene oxide or propylene oxide moiety 
into the at least one acrylate, gives a photo- or heat-curable 
resin composition having a high glass transition temperature (Tg) 
and high resolution and the cured product thereof has excellent 
crack resistance. 

This is clearly proved by the examples in the specification 
of the present patent application where dipentaerythritol 
hexaacrylate (component El) or trimethylolpropane triacrylate 
(component E2) is used in place of Component (B) . The resulting 
product does not manifest reliability. For example, comparison of 
Examples 1-4 (where alkylene oxide-modified Component (B) or Bl, 
B2 or B3 is used) and Examples 5-7 (where a component not 
modified by an alkylene oxide or El or E2 is used) reveals a 
large difference in reliability between the two groups of 
examples, namely, 95-100% in the former versus 0% in the latter. 

The above -explanation has been provided to highlight the 
patentable distinctions between the present invention and the 
cited references . 

Wa.tana.be 

Watanabe discloses photosensitive resin compositions and 
suggests their applications to interlayer insulating materials 
for printed wiring boards. However, the optional components or 
photo-polymerizable monomers and oligomers to be used in the 
photosensitive resin compositions therein disclosed are nothing 
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more than conventional acrylic monomers. Watanabe fails to teach 
or suggest the inventive Component (B) which is modified by an 
alkylene oxide. According to the present invention, the use of 
Component (B) helps to produce insulating resins which show good 
resolution and heat resistance and high reliability in the 
thermal shock test . 

In Watanabe, there is no teaching or suggestion of Component 
(B) nor of the high reliability resulting from its use. None of 
acrylates cited as examples in Watanabe is modified by an 
alkylene oxide. For example, a glycol acrylate in Watanabe is 
represented by CHR=CH-COO-R ' -OOC-CH=CHR (R is H or Me and R' is 
an alkylene group) , whereas the inventive compounds are modified 
by an alkylene oxide (R"0) . A typical example of the inventive 
compounds is represented by CHR=CH-COO (R"0) n -R'-(R"0) n OOC- 
CH=CHR (wherein R" is an alkylene group) . 

The Examiner cites Grant et al . for teaching a definition of 
"alkylene oxide." Accordingly, Grant et al . fails to cure the 
deficiencies in the teachings of Watanabe. 

As the MPEP directs, all the claim limitations must be 
taught or suggested by the prior art to establish a prima facie 
case of obviousness. Since neither Watanabe nor Grant et al. 
teach or fairly suggest a composition comprising inventive 
component (B) , Applicants respectfully submit that the 
combination of Watanabe and Grant et al . do not make obvious the 
present invention. 
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In addition, even if a prima facie case of obviousness were 
to exist (which it does not) , Applicants respectfully submit that 
the presently claimed resin composition has unexpectedly superior 
properties to the resin composition of Watanabe thereby rendering 
the prima facie case moot. As noted above, Applicants have 
essentially repeated the experiments of Watanabe to show that the 
specific acrylate used by Watanabe in Examples 1, 3, 5 and 17-21, 
i.e., dipentaerythritol hexaacrylate is inferior to the inventive 
component (B) . As can be seen from the data in Table 2 on page 18 
of the specification, the reliability of the inventive 
compositions (Examples 1-4) incorporating alkylene oxide modified 
acrylates is unexpectedly superior to the reliability of the 
compositions using dipentaerythritol hexaacrylate of Watanabe 
(Examples 5 and 7) . 

Applicants respectfully submit that the advantages of using 
an acrylate modified by alkylene oxide are neither taught nor 
suggested by the cited references. Accordingly, if a prima facie 
case of obviousness were to exist, the prima facie case would be 
rendered moot . 

Watanabe and Cohen. U.S. 3.380.831 

Claims 1-3 are rejected under 35 USC 103 as being 
unpatentable over Watanabe in view of Cohen. Applicants 
respectfully traverse the rejection. 
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Applicants comments regarding the patentable distinctions 
between the present invention and the teachings of Watanabe as 
described above, are herein incorporated by reference in their 
entirety. 

Cohen fails to teach or fairly suggest the inventive 
combination of Component (B) and Component (A) . Moreover, Cohen 
fails to teach or suggest the unexpected improvement to the 
reliability of a printed wiring board incorporating the inventive 
resin composition which includes a combination of Components (B) 
and (A) . 

In addition, the acrylates used in Watanabe [for example, 
ethylene glycol di (meth) acrylate] are added for the purpose of 
controlling the viscosity, see column 10, lines 42-43. On the 
other hand, the acrylates of Cohen are added for the purpose of 
reducing toxicity. Therefore, there is no motivation for one to 
combine Watanabe and Cohen. The mere fact it is possible for 
isolated disclosures to be combined does not render the result of 
that combination obvious absent a logical reason of record which 
justifies the combination. In re Regel et al . (CCPA 1975) 526 F2d 
1399, 188 USPQ 136. 

Accordingly, the skilled artisan would not be motivated to 
replace the acrylates of Watanabe with the alkylene oxide 
modified acrylates of Cohen, since the acrylates of Watanabe are 
useful in controlling the viscosity, whereas the alkylene oxide 
acrylates of Cohen are added to reduce the toxicity. 
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Since there would be no motivation to combine the two 
references to obtain the present invention, withdrawal of the 
rejection is respectfully requested. 

Kushi et al.. U.S. 4.970.135 

Claims 1 and 3 are rejected under 35 U.S.C. §102 (b) as being 
anticipated by Kushi et al . 

Applicants respectfully traverse the rejection. 

In describing the requirements for rejection of a claim by 

anticipation, the Manual of Patent Examining Procedure (Section 

2131) states: 

A claim is anticipated only if each and every 
element as set forth in the claim is found, 
either expressly or inherently described, in 
a single prior art reference (ref. omitted). 

The identical invention must be shown in as 
complete detail as is contained in the... claim 
(ref . omitted) . 

Accordingly, every element in a claim must be found in the 
reference in order that the reference anticipates the claim. The 
Examiner cites Example 1 of Kushi et al . for anticipating the 
present invention. The Examiner is equating tetrabromobisphenol A 
diethoxy diacrylate as being encompassed by inventive Component 
(B) . Applicants respectfully submit that in view of the above- 
amendment clarifying Component (B) , Example 1 of Kushi et al . 
does not anticipate the present invention. As such, withdrawal of 
the rejection is respectfully requested. 
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Conclusion 



In view of the above amendments and comments, Applicants 
respectfully submit that the claims are in condition for 
allowance. A notice to such effect is earnestly solicited. 

Pursuant to the provisions of 37 C.F.R. §§ 1.17 and 1.136(a), 
the Applicants hereby petition for an extension of two (2) months 
to August 27, 2003 in which to file a reply to the Office Action. 
The required fee of $410.00 is enclosed herewith. 

If the Examiner has any questions concerning this 
application, he is requested to contact Garth M. Dahlen, Ph.D. 
(#43,575) at the offices of Birch, Stewart, Kolasch & Birch, LLP. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under § 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



GMM/GMD/gh 





P. O. Box 747' v 
Falls Church, VA 22040-0747 
(703) 205-8000 



Enclosures : 



A) Copy of "Aronix" and 

B) page 3 of JP *306 
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ARONIX 



® 




M 

Acrylic Type Oligomers & Monomers 




TO A GOSEI 



B What is Aronix? 

AroniX is the brand name for special acrylic monomers and oligomers 
developed by Toagosei Co., Ltd. Al'OIlix on the market includes special 
acrylates,urethane acrylates, and polyester acrylates. 

• Special acrylates 

Generally, this type has low viscosity, low irritation and excellent light curing. Therefore, these 
acrylates are effective in lowering the viscosity of acrylic oligomers and are used as a reactive 
diluent to improve the adhesiveness, heat-resistance, hardness, and curing of acrylic oligomers. 

• Urethane acrylates 

This type has urethane bonding as its major chain, so its coating film is very tough. It has good 
adhesiveness with various materials. 

• Polyester acrylates 

This type has ester bonding as its major chain and two or more acrylic unsaturated bonds in its 
molecule. It is easily liquidized at lower viscosities than other acrylic oligomers and has good 
compatibility with other polymers or oligomers. 

Various curing methods are available by using these features of ArOllix. 
Moreover, hard to soft types can be designed for different uses and func- 
tions by bonding various molecules. 



■ Curing Aronix 



The following table lists typical curing methods for Aronix. 




Heat curing : fumace.infrared, 
and microwave 



Add catalyst (radical generator) such as benzoyl peroxide and dicumyl 
peroxiced. 



Radical 

polymerization 



Normal temperature curing by 
redox polymerization 



Add benzoylperoxide (dimethyJanilin) or cumenehydroperoxide (vanazium 
system accelerator). 



Anaerobic curing 



Add hydroperoxide, tertiary amine.sulfonamide. 



UV curing 



Add light initiator (benzoin alkylether, benzophenone, acetophenone, etc.). 



Electron-beam curing 



No catalyst 



Michael Addition 
Polymerization 



Normal temperature and heat 
curing 



Add polyamine containing primary and secondary amino groups. 



AEONIX 



M Types of ARONIX 

AroniX is classified according to the resin structure and the number of acryloyl groups as listed in 
the following tables. 

© Special acrylates 





_ Grade 


l',:^ -.ir : •" Chemical Nomenclature •; 


General Code :. .. 


;.. f Feature 




M-101 


Phenol polyethoxylate acrylate (n == 2) 






Monofunctional 


M-l 1 1 
M-l 13 
M-117 
M-120 


Nonylphenol polyethoxylate acrylate (n = 1 ) 
Nonylphenol polyethoxylate acrylate (n ==4) 
Nonylphenol polypropoxylale acrylate (n = 2.5) 
2-Ethylhexylcarbiiol acrylate 




Low viscosity 
Low toxicity 
Good pliability 




M-l 50 


N-Vinyl-2-pyrrolidone 


N-VP 






M-211B 


Bisphenol-A polyethoxylate diacrylate (n = 2) 


A-BPE4 






M-215 


THEIC (Trishydroxyethyl isocyanurate) diacylate 








M-220 


Tripropyleneglycol diacylate 


TPGDA 




Bifunctional 


M-225 


Polypropyleneglycol diacrylate (n = 7) (PPG#400) 


PPGDA 


Low viscosity 


M-233 


Pentaerylhritol diacrylate monostearate 




Low toxicity 




M-240 


Tetraethyleneglycol diacrylate (n = 4) (PEG#200) 


TEGDA 






M-245 


Polyethyleneglycol diacrylate (n = 9) (PEG#400) 


PEGDA 






M-270 


Polypropyleneglycol diacrylate (n= 12) 


PPGDA 






M-305 


Pentaerylhritol in acrylate 


PETA 






M-309 


Trimethylolpropane triacrylate 


TMPTA 


Low viscosity 
Low toxicity 


Trifunctional 


M-315 
M-320 


THEIC (Trishydroxyethyl isocyanurate) triacrylate (n = 3) 
Trimethylolpropane Polypropoxylale triacrylate (n = 2) 






M-350 


Trimethylolpropane polyethoxylate triacrylate (n = 1) 




Good curing 




M-360 


Trimethylolpropane polyethoxylate triacrylate (n = 2) 








M-400 


Dipentaerythritol penta- and hexa-acrylate 


DPHA 


Low toxicity 


Multi-functional 


M-408 


Ditrimethylolpropane tetra-acrylate 


DTMPTA 


Good curing 




M-450 


Pentaerythritol tetra-acrylate 




High hardness 



• Urethane acrylates 



Functional group numbers;. 


,Yi Grade fjk 




Bifunctional 


M-l 200 
M-1600 


Non-yellowing and medium-hard type 
Non-yellowing, fast-curing and medium-hard type 


• Special acrylates 


Functional grdupiiimSberA-i 






Monofunctional 


M-5000 Series 


-COOH and -OH group monomer 


• Polyester acrylates 


'.Functional group number,*; 


GradeMkl; 




Bifunctional 


M-6000 Series 


Low toxicity and low viscosity 


Multi-functional 


M-7000 Series 
M-8000 Series 
M-9000 Series 


Low toxicity .high gloss and good curing 
Low toxicity ,high hardness and good curing 
Heat resistance, high hardness and good curing 
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: Trade" • 

< .>,■> vKtA 

r.naraes'! 


I t Types .. 
v _ oft-- ■•• 
> ^/products/ .Jf 


Structural iormula*.*'v^E.''V-'»>-' 


Color 

■ 


'■Viscosity; 

h-g • • . 
(mPa-s/ C] 

~.~.\ — ,ji ^wi: 1 * ; 


Resfdua 

=:(%),. 

mm 


Acid value 
(mgKOH/g 


Specific':. ' 
gravity" 
' (/°C) .. 


M-101A 




CH:=CHCO-(OC:H-i)»-0 — ( ( ) > 
Phenol polyethoxylate acrylate (n = 2) 


<300 


10-20/25 


< 1 


< 1 


1.110/25 


v' M-111t 

mmm. 




CH;=CHCO-(OC!H4)«-0 -^Q\>— C»H« 
Nonylphenol monoethoxylate acrylaie (n = l) 


<350 


60-90/25 


< 1 


< 1 


1 .000/25 


ii§ti ; 


Special acrylate 
(Monofunctionol) 


CH:=CHCO-(OC:H4>-0 -^Q/* - C«Hi» 
Nonylphenol polyethoxylate acrylate (n = 4) 


<200 


80-110/25 


< 1 


<0.5 


1.031/25 






CH!=CHCO-(OCjH«.)»-0 —( O V- CHis 
Nonylphenol polypropoxylate acrylate (n = 2.5) 


< 200 


90-140/25 


< 1 


<0.5 


0.990/25 


iw 




CH:=CHCO-(OC2H4)2-OCH;CH(C 2 H.0C4H? 
2-Ethylhexylcarbitol acrylate 


< 150 


4-7/25 


< 1 


<0.3 


0.946/25 


lilll§' 




/ \ o 

\ / 

CH=CHj 
N-Vinyl-2-pyrrolidone 


— 


2/25 


— 


- 


1.040/25 


:(A£BRE4) 

m~ 




CH?=CH-CO-(OC:H. )..-0 — <^Q^> 1 

CHj— C— CHj 
CHt=CH-CO-(OC!Hj).,-0 — (Q) — 1 
Bisphenol-A polyethoxylate diacrylate (n = 2) 


< 300 


900- 
1 ,300/25 


< J 


< 2 


1 1 54/25 


SBP 




O 

HOCHjCH: -^A.^ CH:CH 2 OCOCH=CH 3 

CH 2 CH:OCOCH=CH! 
THEIC (Trishydroxyethyl isocyanurate) diacrylate 


< 100 


3,500- 
1 5,000/25 


4-9 


< 1 .3 


1.293/25 


sf!MJ220p 

(TPG DA) 

MA'' 




C H :=CH CO-(OCjHc)j-OCOCH=CH; 
Tripropyleneglycol diacylate 


<250 


8-16/25 


< 1 


< 1 


1.030/25 


(PRGDA) 


Special acrylate 
(Bifunciional) 


CH!=CHCO-(OC3H..)..-OCOCH=CHj 
Polypropyleneglycol diacrylate (n==7) 


< 200 


30-40/25 


< I 


< 1 


1 .026/25 


lifers 

&Mr233$ 

IMP 




CH;OCOCH=CH: 
CH..-(CH:)»-COOCH 3 — f|— CH;OH 

n=16 CH:OCOCH=CH: 
Pentaerythritol diacrylate monoslearate 




80-280/50 


< 1 


<4 




(TEGDA): 




CH:=CHCO-(OCH?CH!)n-OCOCH=CH: 
Tetraethyleneglycol diacrylate (n = 4) 


< 100 


13-24/25 


< 1 


< 1 


1.111/25 


Mr245i- 
(PEGDA) 




CH;=CHC0-(OCH:CH 2 )»-OCOCH=CH: 
Polyelhyleneglyco) diacrylate (n = 9) 


< 100 


30-70/25 


< 1 


< 1 


1.1 12/25 


(PPGDA) 




CH.-=CHCO-(OCjH,0»-OCOCH=CHj 
Polypropyleneglycol diacrylate (n= 12) 


< 200 


60-80/25 


< 1 


< 1 


1.016/25 




AJIONIX- 



FiasH' point',.- 


1 Inhibitor 


Irritation 


■:'-Si-r-'- - >;<■•.•' :«¥ 
Registration 

>(CAS Np;|p 


Properties' of cured fj|m-^ ! 




• ' ' ;> " " v 

tmm I >.><* %m : 

|j^|#iiCharact 


eristicsV 

-,v&^&& p. - 


^Tensile::, 
•■strength 

"'"(kg7cm ! ) ' 


Elongation 


re)- 


Package 


133 


160 


0.7 


56641-05-5 






-8 


17kg 
190 kg 


Low odor. 

Very low skin irritation. 


156 


130 


2.0 


50974-47-5 


6 


250 


17 


17kg 
190kg 


High compatibility. 


224 


120 


1.1 


50974-47-5 


1 


50 


-20 


17kg 
190 kg 


Low curing Tg. 


195 


200 


0.6 


71926-19-7 


3 


60 


-3 


17kg 
190 kg 




140 


500 


3.0 


- 






-65 


16kg 
180kg 


Low viscosity. 
Low curing Tg. 


100 




0.4 


88-12-0 


— 


— 


- 


18kg 
200 kg 


High curability. 
Low viscosity. 

Excellent adherent properties to plastics. 


Polymerized 
at 21 CC 


450 


0.4 


56361-55-8 


530 


0-10 


75 


18kg 
200 kg 


High curability. 

Very low skin irritation. 

Film of high hardness. 


35 


1500 


3.7 


Registered 


500 


0-10 


166 


18kg 
2O0kg 


Monomer of containing-OH group. 
Excellent heat-resistance. 
Film of high hardness. 


157 


400 


1.4 


42978-66-5 


240 


0-5 


90 


17kg 
190kg 


Very low skin irritation. 
Low viscosity. 


218 


100 


0.8 


- 


27 ' 


10 


-8 


17kg 
190kg 




Non-fluid 


1000 


3.5 




60 


0-10 


— 


18kg 


Monomer of containing-OH group. 

High compatibility with various kinds of oil. 

Wax type. 


Polymerized 
at 154"C 


200 


4.0 


26570-48-9 


190 


0-10 


50 


18kg 
2O0kg 


Low viscosity. 


Polymerized 

at not: 


200 


0.9 


26570-48-9 


24 


2 


-20 


18kg 
100 kg 




Polymerized 
at 240"C 


100 






9 


5 


-32 


18kg 
190kg 
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ii-Trade'-!'. 
feiarhesi. 


' '. tj pes 


i ' £ i - * . i * 1 . ' - 

p ' ^1;, Structural formula ■ : : " . . \ 

'" f '\f^-A ••/ • ; pi| , $ ; 

'tS>-.;i-K?i;.03=ti:- r--.* 1 - • J.i -'i fi.f.i^^J ? ,,- J-v^'f '1;- yyr<- 


.C'oWr 
' (APHA 

-'SSI 


'Vlscosltyj 
(mPa;S/°pi 


Residua 


Acid yalut 
(rngVoH/g 


' Specific^': 






; / , 








M-305; 




(CH:=CHCOOCH:);-CCH;OH 
Pentaerythritol Iriacrylale 


< 100 


180-850/25 


< i 


< i 


1.181/25 


gM.-309K 
(TMRTA), 




(CH:=CHCOOCH:))-CCH:CHj 
Trimethylolpropane triacrylate 


<200 


60- ; ! 1 0/25, 


< i 


< i 


1.111/25 


• 


Special acrylale 
(Trifunctional) 


0 

CHj=CHCOOCH;CH! CH.CH: OCOCH=CH ; 

O^N^O 
I 

CH:CH:OCOCH=CH: 
THEIC (Trishydroxyethyl isocyanurate) triacrylate 


<500 


60O- 
1 ,200/50 


< i 


< i 


1.388/21 




ICH3=CHCO-(OCjH,.)..-OCH;]j-CCH-CHj 
Trimeihylolpropane polypropoxylale triacrylate (n = 2) 


<500 


70-170/25 


< i 


< 2 


1.043/25 








ICH:=CHCO-(OC3H,)«-OCH:)j-CCH 2 CH.. 
Trimethylolpropane polyethoxylate triacrylate (n = 1 ) 


<300 


50-70/25 


< i 


< 1 


1.106/25 




pip® 
-.V-^li^ . 




[ / — ' I 1 _ PUPA /pi/^ 1 I \ /~\f~*l T 1 t — * / — * 1 1 /-ll T 

Trimethylolpropane polyethoxylate triacrylate (n = 2) 


<200 


65-90/25 


< i 


<0.5 


1.108/25 




pa 


Special acrylale 
(Tetrafunctional or 
more) 


,CH:0-R 

(CH:=CH-COOCH 3 )3-C-CH 3 -0-CH2-C 
R:Hor-CO-CH = CH : <CH:0C0CH=CH:) ; 
Dipentaerythritol penta-& hexa-acrylate 


< 100 


4000- 
6.500/25 


< i 


<0.5 


1.188/25 


^^^^ 


CH:=CH-COOCH: \ 

CHsCHi-C-Crhj-O 
CH7=CH-COOCH 3 /, 
Ditrimethyrolpropane tetraacrylate 


<300 


400-600/25 


< i 


< 1 


1.097/25 


(PETifAJt 




(CH:=CHCOOCH:)..-C 
Pentaerythritol tetra-acrylate 


<200 


60-80/50 


< i 


< 1 


1.185/50 






Urethane acrylale 
(Bifunciional) 


CH:=CHCOO-R'-OOCNH- 
-IR-NHCOO-(Polyol)-OOCNH).- 




1 20,000- 
220,000/50 






1.293/21 






-R-NHCOO-R-OCOCH=CHj 




8,000- 
1 2,000/50 









■ Flash' point}' 


/> Inhibitor 


^ Skin i 


^ f .- 'tsca"'\C 


v'. Properties of cured film «. 




v,. 1 - ' . - ' ^4 / 
\&Vc^f-$a& Characteristics^^??' ft 


(MEHO, ppm) 


irritation 

• : (pii) - 


..Registration 
S (CAS N6. )'•;•' 


v. Tensile , 
i' strength 
(kg/cm ! )? 


Elongation 


Tg"> 


Package 


Polymerized 
at 190*0 


550 


2.8 


3524-68-3 


390 


0-5 


>250 


18kg 
200kg 


Monomer of containing-OH gTOup. 
High curability. 


1 67 


1 CtCi 

1 UU 


5.1 




230 


0-5 


>250 


18kg 
200 kg 


High compatibility with various kinds of resins. 


Non-fluid 


1500 


0.1 


Registered 


700 


0-10 


>250 


18kg 


Wax type. 

Excellent heat-resistance. 


Polymerized 
at 230*C 


500 


1.6 


53879-54-2 


255 


4 


50 


18kg 
200kg 




Polymerized 
at 180"C 


180 


1.5 


28961-43-5 


450 


3 




18kg 
200kg 


High curability. 


Polymerized 
at 200 "C 


800 


2.1 


28961-43-5 


285 


5 


53 


18kg 
200kg 




Polymerized 
at 190*0 


500 


0.4 


60506-81-2 
29570-58-9 






>250 


18kg 
200kg 


High curability. 


Polymerized 
at 170*C 


200 


0.0 


94108-97-1 


— 


— 


>250 




High compatibility with various kinds of resins. 
High curability. 


199 


400 


0.4 


4986-89-4 








18kg 
200kg 


Wax type. 
High curability. 


Non-fluid 




1.3 


Registered 


250 


50 


35 


18kg 


Non-yellowing type. 

Excellent adherent properties to polyvinyl 
chloride. 




250 


1.8 


Registered 


350 


45 


82 


18kg 


Non-yellowing and fast-curing type. 
Good weather-proofing. 
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.;• Trade.'' 
;-i.namesP 


prqducts^?^} 


W't-X- !>vdHi?i Structural formula. ; *jf;V*a*:--« : . 

1 ' - , 


. Color 
(APHA 


Viscosity 
(rnPa-s/°C) 


' Residua 


Acid value 
{mgKOH/g) 

v <« ,L v ' 


Specjfic.f^ 
gravity V.J 


'.M-5300 


Oligoesler acrylate 
(Monofunctional) 


CHj=CHC0O-(CsH kiCOO),, -H 
w -carboxy-polycaprolactone (n =2) monoacrylate 


— 


80- 1 80/25 


< 1 


160-250 


1 .087/25 


itSlff 

rai;fMitr:&.i 
r 9.n EAftt\C : 
t-lvl;D*lUU^■■ 

mmm- 


CH;=CHCOOC:H<OOC y — \ COOH 

\v '/ 

Acryloyloxyethyl Phlhalic acid 




4,000- 
7,000/25 


< 1 


190-220 


1 .275/25 


!fM-57J0R 

4 


CH!=CHCOOCH 3 -CHCH:0 -^Q/ 1 
OH 

2-Hydoroxy-3-phenoxy-propyl acrylate 


< 100 


100-270/25 


< 1 


<0.5 


1.160/25 


aw, 


Oligoester acrylate 
(Bifunctiona!) 


A-(M-N)„-M-A 
A : Acrylic acid 
M . Diol 
N : Dibasic acid 


< 150 


700- 
3,700/25 


< 1 


< I 


1.236-25 


|M|b250| 

Hull 


<300 


300-700/25 


< 1 


< 1 


1.215/25 




Oligoesler acrylate 
(Trifunctional or 
more) 


A A 

1 1 
A-(X-Y)„-X-A 

A : Acrylic acid 

X : Polyol 

Y : Polybasic acid 


<3O0 


6,500- 
12,000/25 


< 1 


< 15 


1.160/25 




<200 


500-700/25 


< 1 


<7 


1.134/25 


^^^^ 


<250 


5,000- 
12,000/25 


< 1 


< 16 


1.148/25 


SlSSIl 


< 3O0 


350-650/25 


< 1 


< 10 




mm. 


<300 


3,000- 
7,000/25 


< 1 


< 20 








<5O0 


6,000- 
12,000/25 


< 1 


< 10 


1 .202/25 
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ARONIX 



Fjash point 


> Inhibitor,! 


■: £,■: 


"XTSCA. 


'y- Properties of cured film 'Ci 

■'h i :- ■ i-r< x"-.. i-'.'.&z. r- 


nm 




(MEHOjppni' 


irritation 


•.Registration; 
;f (CAS N6.)?V 


y ; Tehsile-$ 
strength 
(kg7cm ! ) 


Elongation 


'/epr 


Package 


158 


600 


2.0 


— 








18kg 
200 kg 


Monomer of containing-COOH group. 


140 


300 


4.7 


30697-40-6 


400 


0-5 




18kg 
200 kg 


Monomer of containing-COOH group. 
High curability. 


133 


500 


0.9 


16969-10-1 


12 


200-300 


17 


18kg 
200 kg 


Monomer of containing-OH group. 
Film of softness and high elongation. 


160 


500 


2.3 


Registered 


150 


35 


35 


18kg 




159 


400 


2.1 


Registered 


100 


30 


45 


18kg 




Polymerized 
at 160'C 


500 


0.5 


Registered 


500 


5-10 


105 


18kg 


Film of high gloss. High curability. 
Film of high hardness. 


162 


250 


3.0 


Registered 


300 


5-10 


>250 


18kg 
200 kg 


High compatibility with various kinds of resins. 
Excellent heat-resistance. 


Polymerized 
at 140"C 


350 


3.5 


Registered 


400 


5-10 


> 250 


18kg 
200 kg 


High compatibility with various kinds of resins. 
Excellent heat-resistance. 




400 




Registered 


490 






18kg 
200 kg 


Faster curing than M-8030. 




500 




Registered 


520 






18kg 
200kg 


Faster curing than M-8060. 


Polymerized 
at 150"C 


700 


3.4 




580 


0-5 


> 300 


18kg 
200 kg 


Excellent heat-resistance. 
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H Handling Aronix 



Al'Onix is a low-or medium-level skin iiritant; fumes from the liquid at heating or UV curing may 
cause skin problems. (See Primary Irritation Index.) 

Symptoms includes itching, red rash, and blisters. Therefore, take the following precautions when 
handling Al'Ollix, especially for users with skin allergies. 



1 . Ventilate the room fully. 



The liquid has a high boiling point and is not 
volatile, so fumes at room 
temperature do not cause 
skin problems. However, 
fumes generated by 
heating or UV curing 
may cause skin 
problems. 




2. Wear appropriate protection. 



(!) Wear protective 
gloves, aprons, and 
goggles, and do not 
handle with bare 
hands. 

(2) When wearing pro- 
tective gloves, do 
not touch the skin 
with contaminated 
gloves. 

(3) Use natural rubber 
gloves. The liquid 
penetrates vinyl 
gloves. 

(4) Exposed parts such as arms, should be protect- 
ed by applying protective cream. 




3. Wash skin immediately if it comes 
into contact with the liquid. 



The liquid is clear and the user may be unaware of 
the initial contact. But if the liquid is not washed 
off, it may cause skin problems. 
Wash the liquid off 
immediately with 
Aronix cleaner or 
soap and water. 
Solvent may 
facilitate penetration 
of the liquid through 
the skin, so do not 
use it. 




4. Other precautions 

• If skin problems occur, consult a doctor immedi- 
ately and take medical care. 

• Problems are limited to skin and do not affect 
other parts of the body. 

• Cured material is not harmful. 




• ' • ' — — -AHONXX 

M Primary Irritation Index (Pll) 



Huntingdon Life Sciences UK reported the following irritation ranking; less than level 2 is general- 
ly accepted as a low-irritant oligomer. 







0 


non-irritant 


>0 — 2 


mildly irritanting 


>2 — 5 


moderate irritant 


>5 — 6 


moderate to servere irritant 


>6 


severe irritant 



See the table for the PII of Aronix. 



B Storage of Aronix 

Follow the NFPA classification when storing Aronix. 

• Do not expose it to naked flames. 

• Avoid direct sunlight, and store in the dark at temperatures below 40 °C. 

• Do not allow contact with metals such as copper or iron. 

• Use resin-lined or stainless-steel or plastic containers. 

• Avoid long-term heating at high temperatures. 
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TOACOSEI CO., LTD. 



Minato-ku, Tokyo, 105-8419 Japan 
Tel: (03)3597-7325 
Fax: (03)3597-7218 
URL:http//www.toagosei. co.jp/ 
E-mail:acryl@toagosei. co.jp 



Head Office: 



14-1, Nishi-Shimbashi 1-chome, 



Caution: The date in this catalog is based on the results of careful 
experiments but we cannot guarantee that the same results will be 
obtained in practical use. 
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(B) ^iCif- \sSir*-y Kg£|± h V / fp-^/D/;; 
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[0 0 0 7 ] 
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[0 0 13] ^^^IcJo^Td^^u^tt^fiSTP-fk-g-fe 
(B) ^tdf K'^tt K y y f n-^/nX 

> h y 77 y u- h^s ofi*%w±^tfr 

WSK, f*lC#£L<te6 5-8 0li%«ltfe 

5. A^»5-g-^rs^5 ofisyo^riTitg^^miss;^ 



\ 



[0014] U-V^-^-> K^tt h y p< f-D-^/n 

h y 7i> y u— h t{iWT<7?<t:iT'S$n,5, 
[-ft 1 3 

H 2 CH 2 rrOC-CH = CH. 
II 
0 

H 2 CHj)s-OC-CH = CH. 
11 
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CHHOCH 2 CH 2 hrOC-CH = CH- 



n (1 




[0 0 15] i^U>^-dr-> KStth y >fn-;^D 
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u->^'y (> ^) 7^ \j u _ t'uy/ 
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